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[Casting under high pressure] Litei
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i sudostroit. 1it-ry, 1954. 223 p. (MIRA 7:9)
(D10 casting) o ‘
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Pressure casting of copper alloys. Lit.proizv. no.9:4-7 5'55.
(Copper alloys) (Die casting) (MLBA 8:12)
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PLYATSKIY, V.M., kandidat tekhnicheskikh nauk.
Pressure casting of metals in the molten and plastic state and
prospocts for the development of this method., Iit.proizv. no.6:
7-11 Je '56. (MLBA 9:8)

(Die casting)
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PHASE II BOOK REVIEW
- Plyatakly, Vledimir Mikhaylovich
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Reviewers: Polyanskiy, A.P. end Merkulov V.V
) P » V.V., Engineers; Ed,: lov, V.I.
Engineer; Ed, of Publishing House: Petrova,,I.A. ; Tech: E4,: Rlcfgin ’V.P .
Managing Ed..V: Sokolov, A,I., Engineer, . ’ "

INTRODUCTION: The book under review contains & very extensive deseription of
various pressure casting methods in current use, The author treats these
various methods in a very thorough manner and attempts ‘o evaluate and to
compare tpem to other metal forming processes » While pointing ocut future
possibilities for their improvement and development., The die casting methads
- hot and eold chember - will be treated only cursorily in this review as they
do not appear to differ substantially from the methods known and used in this
Eountry for many years, The chief emphasis in this review will be placed om
two high-density cesting processes: cerystallization under pressure, and the

compression molding of molten metal,' These two methods which appel’u' to be
gerging from the experimental stage in the USSR are claimed to have mmerous
mova.n a.ge; over die casting and forging, According to the author compression

Cara’T of molten metel differs substantially from die casting, although
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Pressure Casting

'in some respects and at certain stages it is similar to the cold-

;;;ocess. As the principles of compression molding are applied 1nc€$?§o;ii:wcai§m

h:exg:;z;facture of ‘thermosetting plastic parts s the Russian term "shtampovka"-

Hteral grfpzﬁs;—foming - was translated as "compression molding" (of molten metal),

eryStet it €ir many reputed advantages and possible applications, the methods of
zation under pressure and compression molding of molten metal will receive

as thorough a treatment sg the seope of this review will permit

ouepters I to XIIT deal with various aspects of cesting under pressure. Tt is

;Ielt;.;cgznsive mechining operations, The hot-as well as the cold-chamber die casting
frequent%eneially do give castings of good accuracy and finish; they are, however,
Yooy Toe ¥ plagued by porosity, cavities » and uneven grain structure, During the
s T wzeaf's s 1t is reported, pressure casting in the USSR has been improved
o~ y 12‘8- castings up to 2000 mm in length end welghing 35 kg have been
eeeraflly prodneed, The speedfie proaeyre han heaep nhappsd up sl men e

miip t 44 : A \
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thelsy inherant drawbacks: oavities :
» Porosity, and surface defects, although the
:\;:Ez;q‘ii:iﬁﬁe:l;age ‘;Zc:.dheringe cios:lz to the scientifically establ’.ished casting
8 can ept to a minimum, Thes 3
gl;edtgqigetica.l aspects of pressure casting, ? Shepbers also dasl vt
rd 2/
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Pressure Casting

The behavior of metal during the injection process is carefully studied and the
causes of the frontal impact and the turbulence of metsl flow are ‘analyzed.

Tre suthor goes on toc describe the verious casting machines of Soviet and foreign
make, the design and making of dies, and the fundamentals of pressure-casting
equipment design, Space 1s devoted to the composition, casting temperature and
behavior of some alloys. In conclusion there iz a brief review of various
technological problems encountered in die cesting, In Chapter XIV the author
discusses the fundamentals of the two novel casting methods, nemely, crystalli-
zation under pressure and the compression molding of molten metal, He begins by
enumerating the drewbacks of die casting and the need for a casting process by
vwhich dense castings of thin and heavy sections with superior mechanical properties
could successfully be produced., The preliminary conditions and requirements for
such & process are listed and discuseed, followed by an account of the development
of such methods, The chief difficulties ara said to arise during the solidifica-
tion of metal in heavy sections of the casting exd in other areas of local
accumulations, Neither heavy gete-systems nor well designed riser systems can
eliminate shrink cavities or porosity. In contrast to the hydrodynemic pressure
acting only for a short period of time the hyérostetic preasure may be applied

to the metal during the whole process of solidification.

Card 3/18
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To achieve this 1t 1s necessary to create such conditions under vhich, after the
hydrodynamic pressure hes ceased (that is » after the mold cavity has been filled) ,
the pressure of the moving plunger cen be mede to act on the whole surface of the
casting until solidification is complete, It is well known that in hemmer and
press forging the forming of metal is combined with its densification, and the
pressure of the deforming force is transmitted to the totel surface of the work
piece, Similar processes, which may be likened to semi-forging action, can be
used to form and to densify molten metal, According to the author, such methods
are crystallization under (plunger) prressure, and the compression molding of
molten metal, The basic difference between these two methods 1s this: in
crystallization under pressure the pressure is applied by & plunger but there

is no flow or displacement of the metal; in compression molding of molten metal
the pressure is algo applied by a plunger, tut the metal is first set in motion
by the descending plunger and is squeezed ocut to £111 the die cavity before

the plunger begins to exert any compressive force on the metal, The action at
that point 1s similar to impect extrusion. In both cases the pressure is
maintained quring the entire period of crystallization, this being the main
feature of these two methods, As soon es the die cavity 1s filled under
pressure the metel flow comes momentarily to a standstill, ceusing hydraulic
hemmer, This hydrodynamic pressure is instrumental in forming the sharp
contours of the casting end also helps to densify the metal,

c
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Pressure Casting

The hydrodynamic pressure lasts only for a fraction oi,’ a8 second, It then becomes
constant and the actual process of "pressing" or semi-forging begins., The full
pressure of the press begins to act on the metal, increasing its density as the
metal crystallizes under pressure and, lsater,depending on the speeific pressure
applied, the metal is further densified during plastic deformation, To summarize,

two novel casting methods,

Crystallization under pressure. This method is used to produce solid castings

or castings with heavy sections from nonferrous metals and cast iron, The egsence
of this process conmista {n £11ling nn open mn 1@ w4 EH molben metal ot npplying
liiuhﬁﬁiﬂ*& tiv biw Frdnd it b Lhia Bishnd big wosgs ot @ rfigr,ﬂ RN ETT Y Vg a

db s b gy san . e PEEEmes b bbbt i il bles mndkad sis é‘-'rhm‘_“'-f-fh

s AT i, s poanmie s appied duidng gabal Haabduy und aulsdi fleatlon ar
welal eliminates ahrink cevities and prevents gravitational segregation in alloys
during crystallization, Gases contained in the molten metal remain in solution
and do not cause porosity, The application of pressure also helps to improve
the general mechanical properties of the casting, For high-integrity castings
high specific pressure is used; for bearings and other antifriction devices where
gz:ddr%‘%g structure is desirable lower pressures are in order,
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- ‘Pressure Casting

Compression mo_ld%n‘ of molten metal , To obtain large thin-walled castings of
eomp configuration 1 become mandatory to form the metal under & pressure
acting on the whole surface of casting, External pressure molding 18 regarded
a3 being not quite suitable for this purpose as, acecording to the author,

crystallization of the metal takes place basically without pressure, Instead

omnidirectional high pressure exerted by the plunger, To meet such conditions
the metal should not be charged into a separate pressure chamber as it is done
in die casting but it should be ladled directly into the die and then forced by
the descending plunger into the space formed by the clearance between the die
wzlls and the plunger in the closed position, thus determining the shape of

the casting (see Fig, 172, card 15), . '

The compression molding process is described as follows:

1. A carefully measured amount of molten metal is ladled directly into an

open preheated and coated die eavity,

2, Pressure 1s applied to the metal by a moving plunger activated by a
hydraalic press, displacing some of the metal end pressing it tightly
against the confining walls of the die with an upward displacement,
The pressure 1s maintained until crystallization 1s complete, The
8plunger 1s then withdrawvn and the casting ejected,
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Pressure Casting

1isted below are the advantages of this method over forging, es claimed by the

suthor,
1,
2.

Do
4,
.
6.

No need to prepare preformed blanks from bar stock,

Parts may be prepared, using various nonferrous metals unsuitable

for ordinary casting,

6 to 8 times less pressure required as compared to hot forging,
Thin-walled deep castings of complex configuration may be produced.

Fo defects due to improperly located blanks,

less wear on dies. Close dimensional tolerances may be maintained over
longer periods of time.

The author also mentions several specific advantages over die casting:

1.
2,
Se

Card 7/

The metal travels a shorter distance and maintains its flowvability at
lower pressures.

Ko air can be entrapped in the open dle because of the lower speed of
metal flow,

In die casting the metal enters the die through a side gate, striking
the opposite wall and dissipating the hydrodynamic pressure, In
compression molding the metal flows through the whole cross section of
the cavity parallel to the die walls without any turbulence, The
hydraulic hammer occurs when the metal flow stops and helps to produce

1 8x;hm'p contours and a denser casting,
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Pressure Casting

4, ¥o loss of metal for risers and t amount 300%
1 '3 ID -
. mother i gating sses to 50 in
rs XV to XVII the author discusses the first of the two afor
ementioned
methzﬁ of casting, nemely, crystallization under pressure, These chapters
cont mmerous technological data pertaining to this method, Figures are

ven

elve fqr the necessery pressures, temperature of osst metal, and the time

necegeir for poltMMealion of cnelinge dobendtig SCRLLES K] PR

[ EBIARN} LETESR SO R T T Y B S ta ., x;“‘ o i
B i ; s : R N RYH " e I
s H 1 T H S N ,Q.}., : R

T;ni!ﬂ?, ‘;;‘u%ngjﬁgnli;L? RIS L B NS IR TRRE uublidp i "AV ! ;)”
Bobec] whioed b I8 predcaled. Mos welhiod Yo seid e prodice guc sl L s
Ehe Surluking of the cast metal around the steel hub g;.'vg;un ;:r;u::@;:u;lt‘: *
| 8;:; Fig.203), Experiments have been carried out for casting long cylindrical
table" vith a core made of powdered gquartz, These chapters contain mmerous

8, diasrm, and 1llustrations explaining the various aspects of
crystallization under pressure, ]

Sgapter XVIII deals with the technicalities and speciel aspects of compression
I 1ding of molten metal vhich, as previously described, is a variation of the
rystallization under pressure method, The asuthor discusses various aspects
of compression molding such as the forming of molten metal in liquid, semi-
liquid and in an almost Plastic state, Various methods of forming d;pend.ing

on the‘c%mguration of the part are alsc extensively treated,

C
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~ Pressure Casting

Various hollow shapes vhich are seid to be most suitable for compression molding may
. require in some cases a special approach, Parts with a small central cavity are
produced by displacing a small volume of metal. Finned hollow parts require a
molten metal basin below the casting configuration (see Fig., 209). The ratio of the
volume of the part to the volume of the cavity determines the speed with vhich the
metal is displaced, In molding of shaped castings such as turbine blades, careful
metering of the metal 1s said to be essential, Turbine blades which must be held
to close tolerances (plus or mimus 0,2 mn) without machining require extremely
careful metering of metal, as an overdose will produce a thick and innacurate profile
(see Fig. 214), Another factor claimed to be of importance is the ratio of the total
area of contact with the die to the volume of the part, A large area of contact with
the die will cause rapid cooling of the metal; this in turn calls for higher pressure,
.To produce flat and, especially, annular shapes closed dies are used #od the method
itpelf resembles the cold-chamber die casting method, or transfer molding as employed
in the plastics industry (see Fig, 215). According to the author, however, the method
possesses numerous advantages over the cold-chsmber method, vhere the métal enters
the die through a side gate from a separate pressure chamber, These are its reputed
advantages: )

1. relatively slow fiow of metal reduces the erosion of dies and prolongs their

gservice life,
v 0o/ 1A
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2, The metal flows more orderly and remains free of ixpurities as it is
squeezed out from the bottom of the cavity,

3. The metal receives the required velocity at the very beginning of the
forced flow which permits the use of heavy gating to transmit the .
necessary high pressure to densify the casting, In this method hydraulic
hammer occurs towards the end of the metal flow causing high back
pressures in the die, The metal should be forced into a closed die :
under high specific pressure (on the order of 1000 kg/sq cm), If the
part has some heavy sections far from the gste additional risers mst
be provided.

Having discussed in previous chapters the technology of compression molding of
molten metal, the author proceeds to discuss 1in Chapter XIX and XX the operatiqpal
requirements for successful compression molding of molten metal, Below, some .
figures are given pertaining to the casting regimes of these new methods. Theae
figures are said to be the result of mmerous tests and experiments conducted by
Soviet scientists and engineers, In compression molding of molten metal it is
important to preheat the dies to the right temperature wvhich 1s said to vary from
100°C to 350°C, depending on the metal, The following figures are glven for the
optimm temperature of metal during cagting: brass at 900-950°C; silumin at
600-650°C, To avoid turbulence of flow and entrapment of air the plunger speed
must be carefully estimated and maintained, For small parts the plunger speed is
given as 0,2-0,4 meters per second, and 0.l meters par second for large parts,

Card 10/18
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Pressure Cesting

At 0.8 meters per second and over, there is a danger of turbulent flow and air
entrapment, The minimm pressure is said to be in the range of 300 to 40O kg/
sq.cm, To insure proper metering of the metal verious devices have heen intyn-
Aesd,  Dnn nf Hing srosd ek of ay M ehsgie d fn B dppee gl oF M dise
s wistbind VR wuppcind bie dy nd g L S K FEC O R R O Y TS ,..ow.mJ T I Y R T PR VTR
dabeimd e sk Tn b v, Siw B biod preid be nliee b fap ed wakal, bub
e duugi by wi Lus capt vk sulfeva,  Yae uea OF oblioe OVerTiow and coupendsallng
arvangements as well as the use of a spring-loaded plunger result in good dimen-
sional accuracy, but the density 1f often of a low order. To reduce the wear of
dies and plungers and to facilitate ejection from the die these parts mst be
coated with lubricants such as spindle oil with 5% graphite, or caestor oil with
L-5% graphite. Powdered asbestos in suspension is also used,

Chapter XXI contains a description of equipment used in compression molding and
in crystallization under pressure, Hydramlic presses are the basic pleces of
equipment, Some specialized presses with multiple cylinders are reported to be
under development or in the experimental stage, Various machines are said to be
easily adaptable for these methods (see F1g.R38 anc 237), The compression molding
of molten metal may be carried out in Soviet cold-chamber die casting machines
Numbers 408 and 1220,

Card 11/18
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Pressure Casting

These machines,unlike other types, do not have a separate pressure chamber and
the metal may be poured directly into the cavity, The parting line of the die
coincides with the axis of the moving plunger, This feature mekes 1t possible
to use these machines for compression molding of molten metal, Other pleces of
equipment described are various distributing arrangements and furnaces for the
preparation of melt, '

In the last chapters - XXIT to XXV - the author deals with produetion planning
and the organization of casting houses for the various aforementioned casting
methods, In conclusion he attempts to present some of the economic advanteges
to be gained by employing these two new methods, The savings in metal alone are
reputed to be at least 30 percent and may be as high as 75-80 percent in the
case of small parts which ordinarily have to be machined from solid blanks.
AZgo some sectionally mamufactured perts cen be esst in one piece by the
compression molding method, Some cast iron parts, according to the text, may
be made from zine alloys more cheaply and rapidly, although the originel cost
of material is higher. It is further reported that when one of the lerge plants
adopted the crystallization under pressure method the material requirements were
reduced from 80 to 25 tona a month,  Various hearing parta, nlthowph heing of
g#mrjn ﬁnﬁfipuyutau“‘ AL L TR N R TR 1YY Al b st el ks LRER EN S LTI T N T
LR F;ﬂguuiln; o L B R LR P T IE RITST R YR TTE I PRgnh {amaiil o smoeunt

Agg iy tapl ) !hg ECY SRTEER 1 Y S S ¥ PO A S DT IO poad frepila b b e g

bl sl petue el vei bagEE bk bl ST R PR Pl [ § FYTTRYTON | NTHEICE TTTAE T I I R A TITOTS
T6un Wbl was wied,
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Preasure Casting

Having cited the above instance the euthor concludes that compression molding is
highly suitable for the marufacture of smell bushings and bearing rings, Finally,

stated that in spite of its certain disadvantages, die casting should not be
- replaced by compression molding and crystallization under pressure as these two
methods should be reserved for high-integrity solid and thick-walled castings and
castings for high pressure sgervice,

ates,
chamber die casting vhere high pressures
fication and early stages of cooling so
as to produce a denger structure, the suthor claims that there are several
differences between these two methods; 1t is also said that compression :molding has
several defintite advantages over cold-chamber die casting. PFrom the text alone it
is hard to determine the practical difficulties and the engineering problems
connected with this casting method, Furthemore, all the figvres mentioned in
this review, as well as the arguments in favor of
and the compression molding of molten metal, come from a Russian source and, as
far as it is known, have not been verified by an independent source,
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pressure hydraulic and 8
mentioned include the
blanks, and various fittings,
::i:xcessi.hve, these methods of casting do deserve a

n
gaet 85 their uses could be mmerous and might find some appl4 t

s oy pplication in the
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209, Schematic diagram showing the arrangement

for compression molding of © . 22, giematic diagram showing -
1. Finned hollow shape 2, Mn pression molding of

3. Molten metal chamber a turbine blade

1, Die 2, Plunger

Card 16/18 3. Turbine blade
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215, Tremsfer die for forcing the metal into a

cavity located in the upper part of the
die block

1, Die 2, Upper part of die
3. Plunger
Card 17/18
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238, Schematic diagram of erystalli
- Schemati
zation under pressure on a cowpress;.ogi mn;rof
universal machine molten metal on a universal
machine with horizontal
pa.rt:ln’q
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137-1957-12-24053
Translation from: Referztivnyy zhurnal, Metallurgiy=a, 1957, Nr 12, p 165 (USSR)
AUTHOR: Plyatskiy, V., M.

TITLE: Improving the Properties of Diecastings (Povysheniye kachestva
zagotovok, litykh pod davlieniyem)

PERIODICAL: V sb,: Novoye v liteyn. proiz-ve. Nr 2, Gor'’kiy, Knigoizdat,
1957, pp 286-307

ABSTRACT: The drawbacks of diecazsting (DC) and means for eliminating
them are examined, also liquid die-stamping and the process of
crystalization under piston pressure. The major drawbacks of
diecasting are the inclusions of zir. Thin-walled castings, free
of air inclusions, may be cbtained with a rational pouring system
(PS), but with increasing wall thicknesses the removal of air
from the mold becomes more complicated. A demonstration
using three identical discontinuous patterns with differing PS's
showed the effect of the PS on the mechanical properties which,
in this instance, differed by 60~80 percent among the patterns.
Measures for the removal of air from the cavity of the mold may

Card 1/2 be summarized as follows: a) the design of 'a rational ventilation
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137-1957-12-24053
-Improving the Properties of Diecastings

system; b) the design of a PS which would assist in transferring
theiair contained in the metal into the ventilation system. For
the elimination of air special distillation reservoirs are used,
into which the initial portions of oxidized metal are conveyed
along with the air, These reservoirs are placed in points most
distant from the inlet sprue. In crystallization under piston
Pressure the gases remain in the reservoir and porosity and
blisters are avoided. A forced filling up of voids and blisters by
liquid metal occurs under the pressure action of the piston; the
shrinkage head and the PS are unnecessary. The usable output
reaches 98 percent. This method is employed for pouring of
blanks and ingots. By contrast, for purposes of making more
complex shapes, stamping of liquid metal is employed, and the
filling of the mold is accomplished by means of forcibly pressing
the metal in by means of a punch.

L. B.

1, Diecastings-Properties 2, Diecastings-Production~-Bquipment
3. Diecestings~Quality control

Card 2/2
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PHASE T BCUR EXSLOLTATION e

Angerveks, #.I., brin, I.D., Gil'dendlat, S.h., oleoviev
Jolovnev, Ivan Fecorovich, Kamnev, Pelr Vladimirov c’, Rutscvskiy,
F.V., Piyatskiy, V.E., Sckelov, N.L.

Bezobloynaya shiampovka (Flashless fress-forning) Koscow,
26 7. 7,000 copies prinled.

Ed.(title pare): Uolovnev, I.F., Cendidate of Technicel Science
Revievers: Siel'malov, .M. En-ineer, and LEduerdov, H.Z., kn
id.(inside book): (bolduyev, C.T., Engineer; Ed. of rdollst
House: Uhfas, M.i.; Tech. Ed.: Spersnskaya, 0.V.; Henz:
literat.re on the technolopgy of machine building (L"ﬂlu Ted Div
of Mashziz): Nzumov, Ye.P., Inineer.

PUNF

S5E: The beok is intended for engineering perscnnel
ful to students ci viumes and technical schoels,

g
SR EN
use

SOUvAGE: The ool prosents the rrocesses of pross forming without
Ploph 1 elomod dien from sbeel and nontes pose o1 lern Talep eodled

Gege 177
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ashless Fress-forming

flashless press-forming. ‘“he following suggestions ror ~estering
this process ore made: techuical end economdcal indices, rules
Tor desipning parts to be macde by this process, delernining heat-
irg rvegimes preventing scale Jormzticn, methods of desisning and
cutting blenks, cetermination of capacity of forsing cquirrcnt,
design and ~alculation o dies, and reference tables. - vicel
prodiction examples ave included {with calculation and drewings
for dies) and new data o ilashless press forvdng tecimnicues
surosd are presented. There ere 32 reisrences of which 21 ure
Soviel &nd 11 @re English.

Card 2/2
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S0V/122-58-5-10/26
AUTHOR: Plyatskiy, V.lf, Candidate of Technical Sciences

TITIE: mm’iigéi‘_/ﬂmfgﬁi.nes and Fixtures for the Pressins of Tigquid Metal
(Novyye mashiny i prisposobleniya dlya prescovaniya
zhidkogo mctalla)

PERIODICAL: Vestnik lashinostroyeniya, 1958, wnr 5,
Pp 42 - 47 (USSR),

ABSTRACT: Several set-ups embodying the crystallisation of

castings under pressure (or the pressing of liquid metal)
are described. In 1955, a universal 4-cylinder casting
machine UILM (diagramnatically illustrated in Figure 1) had
completed a 3-year production test run. The central, vertical
cylinder with 70 tons pressure pushes the plunzer into the
liquid metal. Two auxiliary vertical cylinders manipulate
moulds with a horizontal parting plane. A herizoutal cylinder
1o used with moulds having a vertical parting plane. 'The
pressings are ejected downwards in such moulds. A variant
of the machine, suitatle for a single operator has been
developed. TFigure 2 shows the ULL machine adapted for
casting ingots or solid castings under pressurc in bronze and
aluminium alloys. 12-15 ingots per hour (80 mm dia., 300 am
height) are produced by two operators. Figure 3 shows a mould

Cardl/3? design for castings with a large central cavity. A large
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S0V/122-58-5-10/26
Hew kischines and Fixtures for the Pressing of Licuid letal

sleeve of 150 mm dia. and length and 28 mm wall thickness can
be pressed even with a small draw (2-3"). Compared with
centrifugal casting, a better strength is obtained and 20%
retal economy. Shorter sleeves are produced in the mould shown
in Figure 3 witk the help of a ring-shaped punch. The mould
is mounted on a base plates For the pressing of small components
-a meould insert is contained in a fixture with a lower punch
backed by an additional hydraulic cylinder inside the baseplate
and so acts as an ejector pin. Some variants of pressing tools
are shown embedying telescopic punch designs, so that the
pressure is directly applied not only inside the cavity but
also on the casting faces (Figure 5). TFigure 6 shows a
typical mould with a vertical parting plane and is similar
to a pressure die casting die including the casting-in of bosses
and holes. Inaccuracies in certain dimensions (mainly height)
are often caused by inexact dosage of metal. Iore precise
components (such as turbine blades) can be obtained by the
ejection of surplus metal into a riser space. The amount of
surplus metal is nevertheless smaller than in the pressure die
casting process, where large runners are required. Dense

Cardz/?
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80V/122-58-5-10/26
New Machines and Fixtures for the Pressing of Liguid Hetal

castings without surface defects are obtained by this
method, with appropriate punch design. Examples are
illustrated of complex form castings made in moulds with
moving transverse pins and of a mould for casting under
Pressure a bronze crown of a wormwheel on a steel hub.
There are 11 figures and 1 table.

Card 3/3 1. Presses--Equipment 2. Liquid metal--Pressing
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PLYATSK1Y, V.M.; BELOUSOV, N.N.

F.TAnal
/ﬂw““‘ Modern achievements in die casting. [ Izd. ] LONITOMASE £5:112-126
- 158, (MIRA 11:6)
(Die casting)
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S0V/113-59-3-12/17

AUTHORS: _Plyatskiy, V.M., Candidate of Technical Sciences,
TAleksam V=

TITLE: The Manufacturing of Aluminum Alloy Englne Cylinders
by Casting Under Pressure (Izgotovleniye iz alyumini-
yevogo splava tsilindrov dvigatelya lit’'yem pod da-
Vleniyem

PERIODICAL: Avtomobil ’naya promyshlennost®, 1959, Nr 3,
pp 38 - 39 (USSR)

ABSTRACT: During past years research was conducted in the USSR
and abroad on casting the aluminum ally cylinders
of air-cooled engines under pressure. The author
considers the various properties which such an alloy
must have, citing French and German alloys in Table 1.
The author recommends that alloy AL2 be used for
pressure casting of cylinders. Besides alumlnum,
the alloy must contaln 9 - 11% silicon, 1 - 1.2%
nickel, 0.6 - 0.9% copper and 0.3 - 0.5% magnesium.
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The Manufacturing of Aluminum Alloy Zngine Cylipders

3-59~
7 Czzting

~3-12/17

1
X inders o3
Under Pressure

The yield @oint is 15.40 kg/mme, ultimate strength
18.4 kg/mm

and the relative elongation 2.0%. The
alloy ALl (GOST 2685) was used for casting the pi-
stons. The author finally describes the technology

of the casting which was performed on a Pollack
"2255", There are 2 photographs, 2 diagrams and
2 tables.
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8/128/61,/000/001/003/009
A054/4133

AUTHOR: Plyatskiy, V. M.

TiThEx' i Fﬁndémentaluprinciples of designing runner systems in die
RO casting

PERIODICAL: ~ Liteynoye proizvodstvo, no..1, 1961, 6-12

TEXT: .. Although die casting has been,improved considerably, there are
still some drawbacks:in this method which could .net yet be eliminated. The
major drawback is the formation of air-inclusions and local surface- defects
owing to the whlrling or flowing of the metal along the cold walls of the
mold. By ensuring a linear velocity of the metal flow with a suitable run-
ner system and subsequent pressing out the air-bubbles from the part of the EJZC
pold that is not easily ventilated, air-inclusions do not originate. The
runner system also affects. the serv1ce life of the pattern. Studies carried
out by. the author show that compacting of the metal is of great importance
whereby the air bubbles and blisters can be eliminated. In this connection,
control of .the metal flow entering the mold is very effective. Therefore,
all factors governlng the metal flow: fluidity of the liquid metal, flow of

gard 1/10
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Fundamental principles of designing...’ ’ AO54/A133

the metal along the mold wall and the heat balance of the mold are of im-
portance, while, at the same time, factors causing the above-mentioned phe-
nomenas excessive velocity, whirling, formation of hydrodynamic resistance
nust be eliminated. To determine the effect of these factors, tesis were
made with different runner systems for three main types of castings (1. box-
type, I1. pipe sockets, III. flat pieces). The experimental runner systems were
designed in such a way, that the thickness of the riser could be varied
(from 0.8 to 6 mm, 4 - 8 and 3 -. 7 mm). To investigate the metal flow, me-
tal was poured in from different sides of the mold and in various directions
(perpendicularly, tangentially) to the core, (Figs. 1 and 5). Based on the
numerous experiments carried out under varying.conditions it was established
that with hydraulic casting machines, developing a high specific pressure,
it is possible to fill the mold adequately, with a wide range of cross sec-
tions of the runner (from 1 mm to the wall thickness of the casting). For
thin-walled castings runners with small oross seotions should be used,

since, generally, the larger the oross seotion of the riser, the greater th»
possibility of controlling the metal flow and of reducing whirling. Howevenr,
in spite of the larger cross seotion of the feeder gate, the required high
velocity of metal flow must be attained. In modern die casting machines

Card 2/10
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Fundamental principles of designing... AO54/A133

with horizontal pressure chambers this is easy to -ensure, as the speed of ihe
pressing piston can be regulated within a wide range. Hence, the conven-
‘tional method of increasing the pouring rate by reducing the cross section
of the riser can be dispensed with. It is possible to arrive at an optimum
runner system, by controlling the piston speed and increasing the riser oross
section. By these measures the development.of friction and hydrodynamic re-
sistance will be prevented. When the piston speed, (w, in m/sec), the die
cross-sectional area (F).and the:optimum riser-section .(f) are known, the
speed of the metal flow in the runner channel .W4. can be calculated from:

wy * L = w e F.

When the gra.vimetric density G of the casting and that of the poured netal /
are known, (Y), pouriug time T can be defined- by. ~—

St

" With large diameter risers and runners it is possible to cast the metal at
lower temperatures. This is important regarding the compacting of the metal.
With low-temperature pouring a certain amount of solid phase forms in the

Card 3/10
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‘ 8/128/61,/000/601/6063/009
Fundamental principles of designing... AO54/A133

stream”of the metal at the moment the poured metal solidifies and orystalli-
zation is accelerated. The tests made in three groups with three main types
of castings proved that in nearly.all cases the bigger riger diameter .favour
ably affected the quality of castings, when. the. metel flow was introduced
from various sides of the mold and at different.angles, as long as casting .
was carried .out without frontal impact. All-the. experimental and industrial-
scale castings proved that although” the innrease in the riser cross section
reduces whirling, increases the life of the mold and helps to reduce air-en-
closures, -all these positive effects.are obtained only when the inerease in
riser-crogs gsection-.is accompanied by the proper direction of the. metal
flow.. Nor has the riser cross section any influence on the pouring time,

as this depends on machine-~capacity. The optimum riser cross section should
be as near to the wall thickness of the casting as possible.. The basic.
principle in designing the runner system is to control the metal flow and {o
design a system which will eliminate whirling and ventilate the large hol-
lows in the mold. Recent types of runner systems try to eliminate the re-
current metal flow and to fill the difficult to ventilate areas of the mold
in the first.places Three types of runner systems are mentioned: vertical-
lateral risers, controlled risers and a, version of the central runner system

Card 4/10

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R001341320020-5

EhilaE tﬁé«mg&fg‘”"ﬂ*ﬁﬁi H(ﬁ“‘“ﬁ:«f&’ﬁ-}ﬂ ﬂ%“f‘ -'fl"ial?\.x&"i‘{é‘i B hrm‘s i 35

. o s/1za/61/ooo/oo1/ 3/0090
" Fundemental principles of designing... A054/A133
. adapted to horizontal—preévuro chamber die casting mechines. In vertical-
llutcral risers, tho metal enters the lowest part of the hollow spaco, ex-
 truding the air from there (Fig. 10). The controlled runner systen is %ased
‘on the greet linear speed of .the liquid metel poured in through a suall-die-
‘meter gate, in passing through an empty area with rectangular transverce and
-longitudinal sections,.without encountering any projections, (Fig. 12). In
molds fed only on one side, to avoid whiding, it -may happen that the nosel
““flow, having to cover long distances, is considerably cooled when it arrives
et the spot farthest from the pouring gate. Tur such molds it is necessary
<" to supply heating containers at the eny opposite the feeder in order to nain-
** {ain the required temperature for the metal flow and the mold. On the othar \//
- - hand, it is sometimes necessary to lower the high temperatures of the meinl
- accumulating in sections of the mold nearest to the risers and o elininate -
: :the delay in flow and the waste of kinetic energy. This can be achieved
*. -with special devices cutting off a considerable part of the riser mass.
There are 14 figures and 1 table.

i
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AT e (" — Y Pigure 1:

Die no. 1 for casting box type
products in' casting machine with
horizontel pressure chamber:

1 -~ screw feeding the insert,

2 - insert, 3 - exchangzeable in-
gert, '4 - insert pusher, § -
cutter pusher, 6 - pusher, 7 -
central core, 8 - wedge, 9 - li-

ner, 10 - insert, 11 - clamping
.plate, 12 - shaft end of hydrau-
lic drive, 13 - pusher plete,
14 - support, 15, 16 - inserts,
17 - matrix insert, 18 - matrix
base, 19 - feeder, 20 - inseri,
21 - matrix.
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- Zuze Su(oontinued) |
y fzbze no.;2 for oasting pipe sockets

, 6,9 plates,'
p"'2 ,’matrix,.
finserts, R
4 die, 'L ,,{f:‘;‘:-a. R
= suppoTt, o SN U
‘exchangeable cores, '
~ ‘pusher plate, S
“pushers, - )
‘- -gsupport, .
="inclined rod
= Jaw, .
=-lock, S
- ‘exchangeable feeder inéert, UG M
'outter. o SR

o s
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Figure 101 S o 1o

) Vg:tical—lateral riser

* + 1 - breaking device,
- central core,
die plate, - ' , P
matrix plate, : :
‘gore, g

. removable insert, .
vertical riser.

~ VU WO
1
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Figure 12:
Guided (controlled) riser
“1 ~ insert, '

2 - bush,
3 {core,
4

pusher. -
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Plyatskiy, v,y
Yatekly, v.u.

TITLE:
LE: Trends in the

maﬂufacture
PERIODICAL: '

HOWever ’
firms

f long-t

machine Y1~ )I-2(ULM-2)
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carried
out hydraulical i i 2 type machines
for various methods ~grained castings are illustrated, In
all cases yw acting on the form grip is insufficient,

vedge type  gri ig. 5) are successfully + There
are § figuresg,

Fige 5+ Lock and clamps used to ensure
effective closing of the dies Legend:
1 - bunches; 2 = Cross pieces of the

machines; 3 - locking device t
ta plit die in the closed con-
i 4 - clamp to ensure tight
between the lower face of the
non-split container and the machine
table; 5 - split die halves; 6 ~ con-
tainer; 7

V&&N&jv'

-
L5

L

- 01341320020-5"
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PLYATSKIY, V.M., doktor tekhn.nauk

—
-

Trends in the marufacture of machines for pressure cagting, )
Vest. mash. 41 no.6:46-50 Je '61, (MIRA 14:6)
(Die casting)
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P PO i S S e

“{" Plyatsk mir Mikhaylovieh, Doctor of Techniecal Sciences %

: i;BesEovahovaya zalivka 1 avtomaticheskaya dozirovka v liteynom N 1~§
‘prolzvodstve (Ladleless Casting and Automatic Dosing in Foundry. 5 ‘

Work). Moscow, ‘Mashgiz, 1962, 174 p. 4000 copies printed.
.7;f',8d}:or ?ubliahing House: A, I, Sirotin, Englneer; Tech, Eds,: L, A, ';@Q
©» + Viadimirova and N. P, Demkina; Managing Ed. for Literature on Hot . - '«
S “Working of Metals: 3. Ya. (Golovin, Engineer. B PR

 1‘,PURP0SE:' This book is intended for engineering and teohniéil bar- '

© .. sbnnel in foundries and also for designers and production engi-,f_-'":ﬁ
neers. - e o
.COVERAGE: Uncoordinated Soviet and non-Soviet information on ladle-”ﬁl-Ji

‘less casting and automatic dosing 18 for the first time systema- -
tized; 1t 18 supplemented with deta from industrial practice, and

~discussed in connectlon with varlous casting methods, Variant .
methods of ladleless casting are described and analyzed, and results

L caraifp-
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[fﬂ Ladieleas Casting and Automatio,Doding‘(CQnt.) S " ;80v75248

. of some sclentific studies in this field are presented, .The author
-makes the following claims. for the method, .'Ladless casting and

. automatlc dosing eliminate the disadvantages-pf . ladle pouring, Nu-

.- merous critical parts working under high loads, which formerly.had.. - .i%
.60 be forged or stamped, can now be manufactured directly by casting, 'i’|
Ladle pouring, on the other hand, i1s the most unreliable- and weak-
est link in. foundry work, since it permits slag entrapment, oxidsd-
tion.of metal, scum formation, and breakdown of protruding parts of
sand and graphite molds; in special types of casting 1t consider-:

ably reduces productivity and causes losses ofimetal by not -ensuring |
correct dosing. No personalities are mentioned., There are 49 ref- |
erences: 20 Soviet, 21 English, 5 German, and 3 French,

'/ .'TABLE OF. CONTENTS:

.~ Poreword e 4 .

7€[f-Introduction
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HOR: PlyatSkiZ;“!;_“- (Leningrad)-

l COﬂdit‘On the cast 'ng process w th cr“'sta Zit
P]Uligel pl essure ‘ i ]l, i

. SOURCE: AN BSSR. FI |
i . . z.-tekhn. i i
' Th 0 . nstitut,
'( ermal physxcs in the foundry industry)TePA?:;iik?SEBI';eynom Profzvodstve
° LI » 5 ‘36l"

;.IObIC TAGS: castij c
H ing rystallj c hea eatmen
" ’ it2ation metal ysta zation
s Pressure Casting, compacting,'squeeZG gas:i;;' ! ' £ treat &

completely,
de?ending on the
Bridgeman, Welter

Bochvar)

high pressure.

All casting iminated
er Plunger pressure. . At presente
) »
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. liqu:
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metal]¢ par tTh Plunger re ;?e holioy ;; ?Y the use o f teles
i u c .
Assoc "o cest ool (nr»?l';')h do‘s used for :.”: (See opr‘; fey o
IAT 1 ON: rig. Ufactyr; ¥ the
AN BSSR, ) Fiz.-tekhn. ‘nstltut ~ art, has: 4 Figa :ng relnfo,.“d bi-
BSsh (1
SUBMITTED. Nstitute of Ph
: * 19Apr63 Ysles and Tech,
!
SUB Cope:. - DATE AcQ; O6Mares ology
E
NO REF sqy, 003 NCL: o)
‘ OTHER: ggp
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?oldb:g; ;?::;?gzend m?;d.gy the 1iquid metal extrusion method
- i £ =mold} 3 - upper part of mold: &4 - ie;
| P | H pressing die;
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AGCESSION NR AM;0L3707

techniciens, designers snd workers of foundry snd vregging-atompinge ghors;
it cen alse be used by studenis st higher technical educgtion inetit- -<-ne

TABLE GF CONTENTS ( abridged):

Introduction «= 3

Ch, I. The essence of variations of die casting o= 9

Che II. Compacting the metal end thermal conditions in csating with ~rwetslo
lization wder ram pressure — 1§

Che ITI. Vsrious factors effecting the obtaining of analite ev24-1as - RERRR Y
wildl crystellization under rem pressure - 35

Ch. IIII. GCasting srticles with crystallizet’ on under ram pressure -. &2

Ch., V, Mold comstruction snd compact!am 4n 24 tagting -~ 124

Ch. VI, Effect of verioas foctors sn the quslity of blanks in *in
casting - 135

Ch, VII, Equipment for variovs variations of die cesting — 117

Ch, VIII. Experience in the introduc<ion of iie cgsating end nea 7 e o
for nonfarrous slloy srticles - 17T

Ch, IX, Dis cesting of iron snd steel -- 216

Che X, Problems in the dle cesting of srticles from nonferrous slloys
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Dig casting is an important potential in the man
textile machinery. lzv, vys. ucheb, zav.; tekh. tel
no,4:151-155 164, (

a
o
©

l
(%3

1. Leningradskiy dnstitut tekstil'ney i legkoy promysniennc
im. S.M. Kirova.
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S5/198/62/008/005/008/009
D234/D3508 .
. AUTHOR: Botte, 0. V.
"TITLE: Dissertations defended in 1961 at the Instituteo of the
Division of Technical Sciences, AS UkrSSR, in the
field of mechanics : R
T . . -
\ ~ PERIODICAL: Akademiya nauk Ukrayins'koyl RSR. Instytut mekhaniky.
i . ~\‘ Prikladna mekhanika, 'v..8, no., 5, 1962, 571-575 :

© TEXT: The following diseertations were presented by the collabora-
tors of the above section and approved: For .the degree of Candidate
. ©+ of Technical Sciences: Instytut mekhaniky (Institute of Mechanics):
\ Vasyl' Mykolayovych Buyvol, Aspirant: ‘'Plane problems of the theory
of clasticity for multiply-connected regions with cyclic symmetry',
on March 16, 1961, at Dnipropetrovek Universty. Yaroslav Mykhaylo-
vich Hryhorenko, Junior Scientific Collaboretqr: 'Stressed state
~i of round plates and conical shells of linearly ,varying thickness
under asymmetric loads', on April 6, at Dnipropetrovek University.
PIgor Tymofiyg!ygh‘Sqlqzov. Aspirant, 'Investigation of the propa-
Card 1/3 B ! L
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8%ic waves ipn plates ang shells', “op June 19, at Ky-
yivs'kyy politekhniohnyy:instytut (Kiev Politechnie Institute),
-Andriy feofanovych Ulitko, Aspirant, A of 3-dinmensiona] .
brobleiis 6f the ¢ eory o?'elaoticity by the methed of vector elgon-
functionn’, on September 26, at Kiev Unlvernlhy. Hikhay 1o Potrogy yan
Petrenko, dunijoy Hodoantirja Bol Lalyaya by, "Traiaverug o Tt - //
Lived fyaev § Vilita b luna i T (XTI P ut aonolangy 8l varjuble Lthick- %
huae, dug Lo tipaoie', o) Ve tober 24, at Kiev Univeruity. Mariya
by teivaa anya!u‘ku, dJunior Scientifie Collaborator, 'Increase of
tance of piston.rings of integral conbustion engines
id of galvanic,coating', on October 24, at Kyyivs'kyy
'no doroghnyy ev Institute of Automobiles ang

peratures’,
Highways, 1 1 ¢ Instytut
elektrogv Ye, ie Weld~
ing imeni yve, o, Paton): Boris Senior Scien-
__tifie collaborator, Candidate g ‘Microscopic

Card 2/5
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Dissertations defended in ... D234/D308

‘. inhomogeneities in cast alloys', on May 16, at the Siberian sections
of A5 USSR. #or the degree of Candidate of Technical Sciencess: In-
stytut mashynoznavstva ta avtomatyky (Institute of Machine Science
and Automation): Hryhoriy Semenovyen Kit, Junior Scientific Colla-
borator, 'Approximate solition of thé problem of free torsion', .
on March 16, .at Dnipropetrovsk University. Hryhoriy Vasyl'ovych

‘Plxats%g. Junior Scientific Collaborator, 'Honstationary problems

. neat conduction and thermoelasticity?, on April 20, at the In-

" stitute of Mechanics of AS UkrSSR. HMykola Yuriyovych Shvayko, As-
pirant, 'Some problems of elasioplastic torsion of prismatic rods’,
on December 25, at L'viv Univeresity. Instytut motalokeramiky i1
speteial'nykh splaviv (Institute of Metal Ceramics and Special Al=-

. loys): Volodymyr Ivanovych Xov ak, Aspirant: 'Investigation of du-
" rable’strefigth durifig programmed change of load and temperature’,
on October 23, at Kiev Polytechnic Institute. - .

- chra 3/3
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PLYATSKOVSKIY, 0.A., kand.tekhn.nauk; LIVSHITS, a.S., kand.tekhn.nauk;
Prinimali uchastiye: AGAYEV, Kh.A.: EL'BERT, S.M.: BRAYLOVSKTY, V.P.:
SYRKTNA, A.F.; ORLOV, S.T. '

Selection of wear resistant steels for mandrels of continuoys and

?hree-roll pipe mills. Biul.naugh.-tekh.inform.VNITI no.4/5:51-61

8. (MIRA 15:1)
(Pipe mills)
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’ - S/148/62/000/002/004/008
ig°ll°0 E082/E435
AUTHORS : Plyatskovskiy, O.A.,'Khokhlov-Nekrasov, 0.G.
TITLE: Deformation and mechanism of cavitation of the core

of a billet during €ross-rolling operations

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy.
Chernaya metallurgiya, no.2, 1962, 88-97

TEXT: The authors describe experiments to determine the stress
conditions arising in a billet during ¢ross-rolling, and the

causes of cavitation in its core. For this bpurpose they used

lead billets into which strain gauges were inserted, Preparation

of billets 4ig described and the results are shown by graphs and
oscillograph recordings illustrating characteristic deformation

of the core, and of different layers of the metal, Due to <¢he
greater speed of flow of the pPeripheral layers Compared with that

of the core and at the ends of the billet, considerable longitudinal
tensile stresses arise in the core, There is also considerable
Plastic deformation of the core in the longitudinal direction which
increases as the billet travels through the roll-pass, :

As the billet enters the rolls compressive deformation is observed ;g
Card 1/ 3 \
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Deformation and mechanism . E082/E435

in the peripheral layers .al. This changes to a

rapidly jncreasing longitudinal i formation.

A corresponding change of radial stresses compression to

tension t in the meridional gection of the billet.
In the nplastic © , and in the adjacent metal, compressive
stresses appear i ) i ion of the external forces but
perpendicular is, , transverse—radial tensile
stresses & : i i t of the peripheral
layer relativ i ion in the core of
the billet. i i i formation wWas
observed at i i one and the

_ and portion i on, the influence of
bursting stresses, i formation. When rolling
billets with different ra diameter, the stress
conditions are analogous, put the magnitude of stress differs.
it ia pousibla to reduce the inoquality of deformation, magnitudo
of additional stresses and probability of cavitation by
increasing "pinch" and reducing the length of the zone of
deformation (e.g. DY increasing roll angle, increasing feed
Card 2/3
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Deformation and mechanism .., E082/E435

angle, etc). Photographs show examples of cavitation obtained
when rolling steel at 1800°C. There are 7 figures.,

ASSOCIATION: Ukrainskiy nauchno-issledovatel'skiy trubnyy
institut (Ukrainian Scientific Research Institute
for Pipes) °©

SUBMITTED: October 27, 1960

Card 3/3
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PLYATSKO, Grigoriy Vasil'yevich; LEONOV, M.Ya,, doktor fiz.-~mat.nauk,
b prof., otv.red.; KAZANTSEV, B.A.; red.izd-va; MATVEYCHUK, A.A.,

tekhn, red.,

[Nonstationary problems in heat conductivity and thermoelesticity;
supplement for calculatory elemsnts of heat power units] Nestatsio-
narnye zadachi teploprovodnosti i termouprugosti; s prilozheniem k
raschetu elementov teplosilovykh ustanovk. Kiev, Izd-vo Akad.nauk
USSR, 1960, 103 p. (MIRA 14:12)
(Hea'b-—Conduction) (Thermal stresses)
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PLYATSKO, G.V.

— e
Deterxining temperature fields in a symmetrically heated hollovw

cvlinder and spheree. Fauch. zap. IMA AN UESE. Ser.m]s-!;%xsn)wod 7
n06:128-142 '60. (MIRA 13:
(Thersel stresses) (Heat—Conduction)
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PLYATSKO, G.V.

Temperature field in a hollow cylinder at diff
erent rates of
Pg:ting. Fauch. zap. IMA AN URSR. Ser.mashinoved. 7 no.6:143-149

(MIBA 13:8
(Heat--Conduction) (Thermal stresses) )
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PLYATSKOVSKIY, O,A,, kand.tekhn.nauk; Prinimali uchastiye: OSLON, N.D.;
NODEV, E,O.; DEVYATISIL'NYY, V.I.; SULTINSKIKH, A.N.; SHANIN, P.K.;
KUKAR_SKIKH, V.1 RAKHNOVETSKIY, L.Y.; DUYEV, V.M.

New technological processes used in rolling 102-170 mm. diameter

pipeg of stainless steel 1Kh18N9T. Biul.nauch.-tekh.inform.VNITI

no.4/5:24-30 's8, (MIRA 15:1)
(Pipe mills)
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PLYATSKOVSKH’ ,0'.‘,‘;',’_ kand, tekhn. nguk; YEVTEYEV’ DePus inzh,

Making pipe from metal prodvced by contimucus casiing, Stal! 24
no.7:628-630 J1 '64, (MIRA i8:3)
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L 23312-66 T () /EvT(m) JEP (v ) /EvR (1) /BN (K) /o (n) /evp(1)_ /i
I’Acc‘—na, AP6011200 SOURCE CODE: UR/0413/66/000/006/0032/0032

INVENTOR: __Semenov, O. A.; Alferova, N. S.; Yankovskiy, V. M.; Kolesnik, B, P.;
Ogtrip, C. Ya.; Pl*atakovskig‘zga A:; Kheyfets, G. d.; Gleyberg, A. 2., )
Chemerinskaya, R. ) Gomelauri, N. G.; Blanter, M. Ye.; Sharadzenidze, S. A.;
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ABSTRACT: This Author Certificate introduces a method of strengthening hot-rolled
tubes. According to this method, the hot-rolled tube 1s quenched immediately after
it leaves the_firat rolling mill, and then is sized or reduced at a tempering tempera- .
ture. M - (80} -
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. ; TITLE: Production of tubes from EP27 steel
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js;cz'zm SOURCE: Sb. Prolz-vo trub. Vyp. 13. M., Metallurglya, 1664, 5-8

| TOPTC TAGS: metal tube, steel, tempersture interval, hot rolling, billet,
metsl duetility, heat treatmat& cold vorking/ EP27 steel ,<"
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¢ TRANSLATION: I} bas been esiablished as the result of an investigation thad the
optimmm temperature interval for the hot rolling of tubes of EF27 steel lies within
the limits of 1150-1180°, In heating the tube shaped billets, 1t is necessary to
take into account the besting up of the metal in the broeching operation. Hot
rolled tutes of EP27 steel have a sufficient reserve of ductility for further coid
working without special heat treatment. The intermediste snd final heat trestment
of the EP27 steel tubes sbould be carried out by bheating them tc 1050-1100° with s
bolding time at this temperature depending on their wall thickness, and by
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- TITLE: Centrifugal casting&ﬁ:large tube blanks from OKh1ON20T? steel
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SOURCE: Lliteynoye proizvodstvo, no. 5, 1965, 1-2
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 resistance \

-{ ABSTRACT: Procedures employed in centrifugal casting of 3700 mm long tube blanks

i with internal diameters of 160, 145 and 120 mm and external diameters of 490, 450
‘and 365 mm are described: The tubes were cast from austenitic precipitation harden-
;ing OKh1ON20T2 sieel (<0.08% C, <0.80% 5i, <0.03% P, 10-12% Cr, 18-20% Ni, 1.5-2.35%
Ti, <0.603% Ali.iiThe cast tubes were then machined externally to a tclerance of

. 10-12 mm and internally to a tolerance of 20-25 mm. All of the specimens exhibited
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‘{ @ primarily columar structure. The mechanieal progerties of the finishad rolled

't and heat treated tubes were as follows: ¢,.>70 kg/mm, o >80 kg/mm?, ¢=25% and Y=u0%,
1 It is determined that the cost of tubes prepared by thif method is 25-30% less than
| that of those prepared from forged blanks.
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' SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 16, 1966,
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_.,‘TOPIC TAGS: metal rolling, rolling mill; pipe, pipe rolling, mandrel

ABSTRACT: An Author Certificate has been issued describing & method for
rolling pipe on a graduated mandrel (see Fig. 1). To ensure the potentialities of
ri‘ollint the thin-walled pipes and pipes with a graduated diameter, the mandrel,
_freely moving in rollers together with the pipe, is fixed with regard to one of the
ends of the rolling sleeve pipe, such as the flange, or it is moved periodically in
a definite plan. The mandrel has a flange at one end, the diameter of which is
greater than the inside diameter of the sleeve but is smaller than the outside
diameter of the pipe, while the diameter of its other end is smaller than the inside

Card 1/2 UDC: 621.774.3
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Thermal stresses in a hollow cylinder taking the changes in basic
coefficients into consideration. Hauch.zapeIMA AN URSR. Ser.
mashinoved. 7 no.6:150-155 160. (MIRA 13:8)

(Thermal stresses)
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Seamless tubesj a handbook (Besshovnyiye trulyi; spravochnoye rukovodstvo dlya
rabochilh), Moscow; Metallurgizdat, 1963, 179 p. 1llus., biblio, Errata ‘
: s1ip inserted. 2,700 copies printed. -

- TOPIC TAGS: seamless tube, pilgrim mill, continuous mill, extrusion, cold rclling,
drawing, reduction mill .

: ‘ i
PURPOSE AND COVERAGE: The book considers the various methods of producing seamloss
tubas in 2 broad assortment. Handbook data are given on the technology of fabrie-
cating tubes on aubomatic, pilgrin, and continuous mills and also by extrusion,
cold rolling, and drawing. Information is given on setting the grooves of various
mills and the basic characteristics of the equipment. The various types of defects
and methods of eliminating them are noted. There is a @escription of safety
measure in tube rolling shops and oxamplos of automation of cortain equipment aro
given. The book is intended as a manual for workers and foremen of tubs shops and
can also be useful for students in metallurgical technicums when studying Tolling. -
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Flow velocity determination of gasss in pipe systems by radioactive
method. Energia es atom 17 no.5:240-244 My '6L.

1. Central Material Testing and Radioclsotope Laboratory, Csepel
Iron and Mstalworks.
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"Sintez dushistykh veshchestv na osnove tetrametiletilena."

rpt submitted for 35th Intl Cong, Industrial Chemistry, Warsaw, 15-13
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Starobinets, Ya. S« Engineer

TITLEs The Rolling of Thick-Walled Hollow Billets in Stretch-Reduc-
ing Mills

PERIODICAL: Stal', 1961, No. 2, pp- 147 - 151

TEXT: . After replacing the piercing units of pilger mills by piercing
presses and gtretch-reducing mills, the pilger-process became the most eco-
nomic method for mediua and large diameter tube-production. To determine

the power and other parameters necessary to design the old type pilger mills —
and to design new equipment, the UkrNITI and the Chelyabinsky truboprokatnyy
zavod (Chelyabinsk Tube-rolling Plant) made & study of the operation of the
piercing unit of the QTna(ChTPZ) type pilger equipment. The conventional

tube rolling tool of the piercing unit was replaced by working and guide

rolls of new design, (Figure 1). Diameter of the working rolls: 730 mm;
diameter of the guide rolls: 440 mm; incline angle of the forming cone:
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The Rolling of Thick-Walled Hollow Billets in Stretch-Reducing Mills

3030'; angle of feed: 4°; dimensions of mandrels: L = 487 and 530 mm Ryt
330 and 380 mmj; A = 267 and 310 mm. The hollow billets processed in the
stretch-reducing mills had the following dimensions:

576 x 350 x 1600 mm
572 x 300 x 1500 mm
636 x 390 x 1500 mm.

To investigate the laws of changing wall-thickness during the roclling-out
process some billets were bored in such a way, that their axis was displaced
in relation to the center of the machine. As a result of this billets were
obtained with wall-thichnesses deviating by 25%. The torsion during rolling
was determined by longitudinal grooves (15 mm wide, 10 mm deep) made in the
billets. The metal flow was observed by fitting in holes drilled into the
billet walls 20X (20Kh) type steel screws and welding them at the contact
places on to the sexternal surface. The metal pressure on the working roll

Davd 2/12
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The Rolling of Thick-Walled Hollow Billets in Stretch-Reducing Mills

and mandrel rod, the torque on the engine axis were registered by several
pickups. The oscillograph indicating the torque also registered the current
intensity of the engine, and a special device indicated the rotation speed of
the rolls. The actual volocity of axial displacement of the billet was meas-
ured by the path covered by the front part of the billet during a given time,
while the focus of deformation was filled in with metal. The tangential ve-
locity was defined by the recorded rotation number of the front and rear part
of the bvillet. When calculating the coefficients of tangential slip, the
theoretical speed of tangential displacement of the billet, V,, was determin-
ed with the formula:

Vi = —JIJ-I—)%Lh'— Vcoszo(/ cos? W + sin‘w

(D, = roll diameter in the sector investigated, in mm, Yy = roll rotation \J//
spsed, rpm; 4= feed angle, O; W= angle (°) formed by the horizontal plane
passing through the axis of the roll in the given roll-section and by the
straight line passing at the same time through the center of the given sec-
tion and the assumed point of application of the vector of peripheral speed
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ness during rolling was indicabed by Llhe change in the Lransvelrsal rlagh
carved into the billets along their entire length and it was observed that
for billets, the wall-thickness of which varied between 17 and 25%, the wall-
thickness was reduced about 1.5-2.0 times. However, rolling billets, with a
wall-thickness not changing more than 8-10%, - showed no modification in this
respect. The main deformations of the circular screws fixed in the billet
walls took place during processing in the stretching-reducing mill in axial
direction with a simultaneous torsion in tangential direction. The peripheral
layers flow more quickly in these directions than the internal ones. This

Card 4/12

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5"



e s B

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5

s/133/61/000/002/006/014
A054/4033

The Rolling of Thick-Walled Hollow Billets in Stretoh-Reducing Mills

also went to show the inequality of deformation of the hollow billet wall-
thickness. The angle of pitch of the torsional line varied between 12 and
360, indicating the irregularity of the process in time, For the coeffici-
ents of axial and tangential slip the following values were obtained:

Dimensions of the initial

and the rolled tube blank (mm) %:%g—:%g% %7%33&8 gsg?c}eo

Elongation coefficient 1.75 2,0 1.55

Average values of the
coefficient of

axial slip - 0.45-0.55 0.47-0.56
nnid of tangenbinl alip

it ke tugint meabing o of bhe vl b.in [N
Lo it b s §oras TERIay
iy by . | "
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The Rolling of Thick-Walled Hollow Billets in Stretoch-Reducing Mills

The power coefficients of elongation and piercing showed that it was possib-
le to apply the piercing units of pilger mills to double-roll siretch-reduc-
ing (elongating)mills. Both processes were characterized by the increase in
the ratio of metal pressure on the roll at the input side of the roll to the
metal pressure at the output. There are 3 figures and 3 tables.

ASSOCIATION: UkrNITI and Chelyabinskiy truboprokatnyy zavod (Chelyabinsk
Tube-rolling Plant)
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Figure 1 B o Figiu'e 2

Calibration of the working roll of . Calibration of the mandrel of the

the atretch-reducing mill etretoh-reducing mill
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Figure 5

- Change of the wall-thickness of the billet,
retarded in the stretch-reducing mill
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length of the deformation focus, mm

1-2 %1'-2' -working sectors of the entering cone

2-3 (2'-3t).idem, of the flange, without mandrel

3-4 (3'-4')-idem, for flange and mandrel

4-5 é4'-5' ~-idem, for the polishing sector of
roll and mandrel
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j'Table 3 o :v.‘ r
Characteristics of the process of plercing on the piercing mill ChTPZ (roll

’ diameter: 730 mm)

1 A - Indices,
o B - Billet dimensions and the dimensions of the tube blank formed, mm

(numerator/denominator);

1 « Blonpgation coelfislenty
" H HuH dl b by i mm’
0ot e [ N B
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Table 33 (oontinued) '
at the flange, at the output.,

'} “Bored billets.l

Abatractor's notez subsoript 'in' is the transla.tion of the Russian &x (vkhun,

subsoript ‘out' is the translation of the Russian ax
(vykhod? _

Table 3 cenT.
Cpeanne uomnnmmu cuo.nuuo _ 7
LU : .
L ocesoro ma BUXOR® ¢+ ¢ o - 0,1! . OM;
TRAT EHUMA/IRNOTO! _ _ 10
na BXORe :

y nepemEMa .
" mA BHXORE

erygimpeve greereps
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GTTOLE:  Mastering the production of 1Khi5N9B3B steol pipo
e { {

SDURCE: Stal', no. 1, 1965, 49-52

inPIC TAGS: steel pipe, pipe rolling, austenite steel, martensite steel, stainless
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" ABSTRACT: ©Phase transformations of austenite into martensite in 1Kh15N983B stain-

less steel during cold deformation has been taken into consideration in develcping

the technology of hot-and cold-roiled pipes. The martensite point M4 for the de-
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Rolling Industry; Handbook S0V/6044

.Institutes, and planning and design organizations. It may
also be used by students at schools of higher education.

COVERAGE: Volumpe 2 of the handbook reviews problems conneocted
‘with the proparation of metal for rolling,the quality and
quality control of rolled producta, and deoigno of roll
paoses in merchant mills, The following toplcs are disc-
cuspeds procosoos of manufacturing seidifinishod and finighod
rolled products (tho rolling of blooms, billets, shapos, boams,
rails, strips, wire, plates, sheets, and the drawing of sgteecl :
wire), hot—dipped tin plates, lacquered plates, floor plates, !
tubes made by different methods, and special types of rolled
products. Problems of the organization of rolling operations
are reviewed, and types of rolled products manufactured in the
USSR are shoin. Ko personalities are mentloned. There are
no references. : : :
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